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mmm 
mw<D&ffi] mm 

mmmmz. m-o^ «bu M«*?it (b) , u> (p) , r;i^- 

(Al), ^J9A (Ga), -f>>^A (I n) , (Tl) , \L 

m (a s ) , y>^> (s b) ^feiitr^^x (b i) <D^?nfrzm-t) & 
i fB^commo 

[»#^5] SffSH6^M^«, itl &c^L£U^AtfX [1, 2-K> 
if^^^^h (2-) -0, 0' ] jtfl/-K *fcttfb2iCa*Lfcy*tf A h U 
^ [1, (2-) -0, 0' ] 7*X7x-M'fe5iil 
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[it 2] 




mm* 

o 

1] frffSJMi^ ^ (Sn) , ® (Pb) , 

-f>^?A, v^m (si) , (zn) , yyr^y, tfx?^, #F^? 

A (Cd) , vy*£/?A (Mg) , sfctfjfc, #U?A, m-fA (Ge) 
, « (Ag) , (Z r) , y h U (Y) SfeiiA7- 

?A (Hf) <D#fls, ^:£fc<fctHfc'&^e>fc58¥(Z>e> *»<Z)4>&< li^ 
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[»*jsi3] mmnmmt> x&c, LiPF 6 ^^zt^^WLt-t^ 

m^m i mm<Dmm 0 

[it*«i4] mmnmmt, 3g&c, libf 4 &i^tfr£:s:#M£-r£ 

w&m i fa«tf>«Mo 

[»#3»i 5] mmnmmt. h»c, lin (cf 3 so 2 > 2 s-stfr 

HMtsu e] mmmmrn^ jsjc l i n cc 2 f 5 so 2 ) 2 

[M17] KflB*»Kli, MfC L i C (CF 3 S0 2 ) 3 S^tfi 

[•#ai8] mfiH*^«tt> 55 Licio 4 z&tizuzmmz? 

[0 0 0 1 ] 

* CD iftft & «fc tf&tflfc J:<5 i: > sg£«tf>#r ffi £ J: tc <fc £ 
[0 0 0 2] 

[tt*©8«] 

Sl^mtS, PDA (personal digital assistant ; flAfflifSfiSg 
[0 0 0 3] 
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«5aT?tt»i7Wj&i«»M»tc <fc y, ^©RRisiiiSj-eWfe&tioo**. 

[0 0 0 4] 

Bx^;i/^-fS^s^^^t^§^«i^bTH Affile y^tf 

AffiiRiStcy ^'?^M©^m33J:0 J »j»iR/S©*S:IUfflUfey 

^2 0 5 4 mAh/cm 3 y ^ V ^ 

©2. 5^lc^*B^ir£(Z)T% y^^A>f*>n^««!IS:±iaSi^v^x*;i/^- 

®m*nibtiz>*>v>£.n'ft-znx^z> 0 iti*t?%, #<©#B£#^iej;y y^ 

^A^m^HM-fblCMi-SW^^^^^tlT^fe Lithium Batt 

eries, Jean-Paul GabanoHI, Academic Press, 1983, London, New York) 0 
[0 0 0 5] 

tfAffiiefcv^y^tfA^Mc&flrffi • ^M/££#JMLTv>5e:i:iegt5VNT33 
»J, :fo$«ie#VK iEAffi^T*^i&-r<5y^^A^^>lC*f^L,TAffi©#:^^ 
^*^^lt^:^<*t^-r<5©T*, Affi©#*^*<^bL, Uf^AiMISIt 

[0 0 0 6] 

* z. t* ##8 ii, Affi © ^* # y * ? a © iS0 & «fc StflB le J: s ^*f£# 

y^^A<3D«fffi^J:^»lCJ:S^*^i:&^, fro-£<Z>ftIie «fc »J £3 
*xsn&«?fSS:8ffclcis$8bfc (ffl^nwo 01/22519 kirtyyi/y h#M) . 
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[0 0 0 7] 

WMijWBfcbj^fc-rsjMBj 

[0 0 0 8] 

•5> 3. £l &C <fo <5> 0 

[0 0 0 9] 
[iS?:MtSfe«)C!)#a] 

#JC**#*«^a«:**, ^o-E-©fn(CJ: y^Sti, M-O^ ( 

MttJiN^^ (B) , U> (P) , T;i/^-^A (Al) , #UtfA (G a 
) , -f>^?A (In) , #U?A (Tl) , (As) , T>^^> (S b 

) ifcti^v^ (Bi) covN-rti^5:^-r) &^i-*6^s*a&^-rs ; b© 

[0 0 10] 

tC «fc £ fit tt, ttffilt #M -Og^SttSMA IfS^M^ £ ^ b 
v%T«fffibfe«^Mi:«*Ka:OiElS^I»iha*i«. iot, AStcfe^se^ 
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[0011] 
[0 0 12] 

1 1 ©ftgPtC, *r-t£tf>M2 1 ^^@2 2 2 3 ZifrLT^mtin 

t~mmmMfo2 o s^ltv^,, *Mfti m> M^.tf-y^vi' (nd <z>#>o 

*iTvn£ q Iftffii i£>i*|gmc&, tiiift 2 o o iz^MMMKML 

[0013] 

£££#Mil 5 £ J: tFIMiSffiiH 1 - (Positive Temperature Coefficient; P 
TC$?) 16£#, ^fx^^y h 1 7 5:/rbT^L»?>ti^3fc{CJ: 

6 ^lt«Mi 4 i:«^,«f{c^M$tiT33U, WSP^fe^ Wi^Witf) 

ttiii 4 hLmmwmfoz o £<7)«;^ift^M£Wt-£i:e>{c&oTVA£ 0 ^ 

[0 0 14] 

Iltlft2 0lt MAli, -t? y 2 4 fccfrvfrlC^mSnTV^o ^[g 
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[0 0 15] 

2 1 b^K^e>nfc«l3iS:^bTV\6 B gl^teb&v^ !E*J6«flf2 1 

a©#ffi©#lClE«-&3!Ui2 1 b &m-f&&5K.LX%£^o EMMf* 2 1 a 

&SWi*-r:/ l^$B&£©&«$6{C J: »J*^3tiTV^S„ IE«-£8!J«2 1 b& 
, W60Am~2 5 0 /tmt«fe'J > g^It'feS U ^ 9 A &&&& 

2 1 b©J?#Wu iEa-^^2 1 b^iEam«^2 1 a <Z>M®lC®tte>*lT 

[0 0 16] 

#^M*W*U<, H^imcte, rryl;i/h (Co) , ->y>r;i/, (Mn 
) , r;i/^-^A, K+vyj* (v) £j:t)^#> (td ©e>*>©4>&< 
fc£HItf#£L^o ztt, ticMitltcioTM^U, 5B«, o. 0 5 

iMn 2 0 4 , &SV^i;*y tf >MMJMiS§ fc^S L i F e P 0 4 
v \ x % ;i/ ^ - ® & ^ § - £ 5 © T? jff * L v * „ 

[0 0 17] 
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mnmrnztez &?izm&is, mwht^ mmnm^cpiz&^x q o o°c~i 

[0018] 

jEM&mm 2 1 b m%.&mmmz^/vx&v. <&mizi%.vxmizffi 
& *i ^M#3pf*> £ v n itmm'&mft^-ttmft Ezm^z&oizLx^&^K urn 

5H^M#W<d*x, ^©e)^©lS^fe{±2aa±^^i^bTmv^^tl-5o M 
01 IZmLfr £oizJEmz 1 J3J:t>*A^2 2 #M£*iT v^^itrtcte, 

£M^&3£##3: bv^ 
[0 0 19] 

a^2 2«, wah *fioj-r z>-tt<Dm?tm-t stii«^2 2 a^Mstc^ 

«#:2 2 aCD>tM©^{CAM^JM2 2 b £ggtf £ J; e> fC bT & <fc V\, 

m, -v*)\sm&&^\t7.9-y\s7.mteE<D±mm\z&vmm.i*nx\^ a mz 

mmj:mz&^x&MM 4 mft2 z atfmmv^-f<. %.m%) 

b < &£^i=>T&£o 
[0 0 2 0] 

^A^l^^i^©v^-r4^^lStfe^i2MJ^_h$:^^T^^$4^T^U, i&glCj^b 



8 



ffi§E# 2003-3036599 



#2 002-201686 

2b<B/¥»Wu MM** 4 0 jttm~2 5 0 /tmt^5. £ £>ff ^tt^Hfll^S 
2 2 btfAiftt#2 2 a©H®lC»tt&*lTV^»-£JCli, ^CD^ft©j*^T' 

[0 0 2 1] 

m*> mmzM-t^m^m^^y^^t^m^^y^^^-^ByKmiz^^ 

[0 0 2 2] 

U^^^SriRJKfeJctfltKi-srfc^lBJifciiaWJftfcbTtt, Mill 
[0 0 2 3] 

Mi&^bT»> nmmtfz. iog/ cm 3 w«it<< 

2. 1 8 g/c m 3 J^±©t»(0"C&*L««k bVN„ Z.CD £o 

(0 0 2) I©Cft|gI^f^l4. OnmPUtftSifc^ 
|tl,S 0 tf:, (0 0 2) ®(0®raHlttO. 34 0 nm^S5iH»t 
b<, 0. 3 3 5 nm«±0. 3 3 7 nm^T^ftfflrt^^J:^*^^ 
[0 0 2 4] 

mm*> %mm^x%A^mmx%^\\ Ammmx&ni*. mm*. 

3gte, MfclfiCTMl (N 2 ) fc£<A*^£#X^*lCfcV>T3 0 



9 



miE#2 003-3036599 



#2 002-201686 
0°C~7 0 O-CT^ttU 1 0 0°C(DmmT°9 0 0°C~ 1 5 0 0 °C £ 

vn-uvx zcDumz omm~ 3 o&mmmuwhtiLM-*z>£&^ 2 o o o°c 

[0 0 2 5] 

m.xmftM?z>z.ni,z£. vmbft&z-*^ 7X7t;^^^is (M&m 

[0 0 2 6] 
[0 0 2 7] 



2003-3036599 



#2002—201686 

[0 0 2 8] 

*sioo otgT^istMit^isMt. m^.mzmm^tcA>( y 
#- tf v * z^nz it s tr ? f^sig h $:i5c mm »; *g lt^ e>, iSia-efS&Mi 

ft&^lcj&S'ft* SSigffi&Wrs^-f 9-SMv^T=fe<k^o zi©^icii, A-f 

[0 0 2 9] 

H&»-fbffi£fciRfcl/TW:, ( 0 0 2 ) lf<Z)SttMtf 0 . 3 7nm«±, l^S 
7 0g/cm 3 ^it^St^iC &%#'V<Dttmm$'Vr (differential 
thermal analysis ; D T A) IC^T 7 0 0 nJSJLtJC&U&fcf- * * 

[0 0 3 0] 

tc~7 o oic-e^bbfc (Bffi&HSflsiM) ^nc-iooiccist' 

900°C~130 OlC*T?*MfiU r©fil&0~3 0 B#r£iflSl^#i"<5 Z. £ IC 
[0 0 3 1 ] 

ffi#§MW£&£;&TOM£: ITU 0>Jjtfc£> U ;i/T;i/n-;i/&& v^i 7 



2003-3036599 



#2 002-201686 



T&fUML£/W^iz;i/a-X^£Mv>.g>z:£ ; fe>T;-#£o tKSIM^ (H) 

il^JR^ (O £©J8C^«JtH/C#«tt.tf 0. 6-0. 

tcg?^ (O) &-£ttfiftBg&#A (VMfoi$>SB&5fc$K«) r 

[0 0 3 2] 

T?&*UiJ: UV* (W3-2 5 2 0 5 3^##i) = Mi£>^£^tt 

[0 0 3 3] 
[0 0 3 4] 

mmmimmm turn ±ab fc*r«*m & titii^^t© 

ODfiB, #|fi^3 - 1 3 7 0 1 0 #4*$RtCSB*3*lTV*S U > (P) £flftX£ft5* 
[0 0 3 5] 
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[0 0 3 6] 

i©<fce>«:^M7n3R»«v^i^«7C3RilOTtt, XX (Sn) , $0 (Pb) 
, 7^?-9A, (In) , (Si) , (Z n) , 

Tt> (S b) , IfXT^ (B i) , j&FStfi* (Cd) , T^S/tf A (Mg) 
, tf^ffi (B) , jtfUtfi* (Ga) , WY-fA (Ge) , tlift (As) , IS 
(Ag) , i^>3^^A (Z r) , 4 v MJ?A (Y) (H f 

Mb t Li u , *5V^ttft^Ma Mc q Md f TfgSnStiC^f P><1* 

ilfell^t. s, t. u, p, q^itfr ©-fBli^tl^tl s >0, t 

^0, u^O, p>0, q>0. 
[0 0 3 7] 

4 B^(Z)^M^mfe'5V^^i^^M7t:^©##:. 

£b<, Lv^i>!r-f it;fc<5vmxX, £ sv> lift 

[0 0 3 8] 
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1 S b, CuMgSb, SiB 4 , S i Bg , Mg 2 Si, Mg 2 S n, Ni 2 
Si, TiSi 2 , MoSi 2 , CoSi 2 , N i S i 2 , CaSi 2 , CrS 
i 2 , Cu 5 Si, FeSi 2 , MnSi 2 , NbSi 2 , T a S i £ , VSi 

2 , WS i 2 , ZnS i 2 , S iC, S i 3 N 4 , S i £ N 2 O, S i O y (0 
<v^2) , SnO w (0<w^2) , S n S i O3 , LiSiO*SWiLi 
S nO&^&^o 

[0 0 3 9] 

[0 0 4 0] 

j±) fimftmm&z »; %{£vm$j&t?a«2 2Ky^?A^M##rffib&#>5£? 
2tc'j^A£«##fmbTfcu, At2 2©§itt, v*vi±(D®M- mmz 

mxmznz* vt^x. z.<z>r.?kmmx&. v^vu^ym • mm^m^mu 
mnv^vk&m h nm* # ^.mmmm. t u x mm i< , u ^ ^ a & mm - mm.^ 

[0 0 4 1 ] 

?A-&*^£'i£Ma*p#-f K^-r>j (sb a gi 1 0 1) iciH«$n 
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[0 0 4 2] 

-So r*Ui, AM 2 2 ic U ^^A^M&^ffi£^£ £ Hassle y A 

I c J: »j , & © «fc e> & spj j& # £ C 3 «b t? -5 i: # A »b ft £ o 

[0 0 4 3] 

<r^£T*&5 = H 3 &c, t£&©y^?A^&SMT*»y 3^A^«cD^ffi • 

ft ii# v % » £_tia <z> ^® =fe ± & < & s r © n& it v * v a & 

W-iCff ffi IT L * •*> ©T'^-r * ;b#tt^3SlC^MbLT l * e> ZKO^S 
MT* li25«3&8§ IC £ V * T li U ? A £ iftjgg • HBft"STtb AS*m tc U ^ A 
lS3ft£©T^&3 ! c«#'nrfg£&<5z: tT-feS. 

[0 0 4 4] 
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s<-r&rfc#T?sfcv^&T?**. y** • wra* 

[0 0 4 5] 

. 4$jc, #yx^u>ii, l o ox;a±i 6 ot«T©«HWCfi^tJ/^f b 

[0 0 4 6] 

-easy* &g&cj£CT#«M^£l^T^T*J:VA 0 $m 
©#Mc**i:vO©tt* «*.«, **fls^W*y«sy> 2 5X;K:fiW*H*** 

|«|#10. OmPa- s«T©*»©T?t»J:<, 

T*****^**^^^ i^bfeW©IfWlO. OmPa • 
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[0 0 4 7] 
[0 0 4 8] 

tiistttn m-o^ (it, mi**?*, u>, t;i/^x*a, # 

& R&ih-T & - £ £ & £ "b ti £ "e & = 
[0 0 4 9] 

(pT?fc, B-0^feliP-0^^t5'Jf?^W*l<, O-B 

(C^bfeU^^AtfX [1, (2-) -0, 0* ] #1/- 

K *fettft4CSbfeymh'J^ CI. 2-^1f>Wh (2-) - 
o, o' ] y*xy*-bte£<»n&it&Wft*^<^tf i =>* i:s >° 

[0 0 5 0] 
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[ft 3] 




[0 0 5 1] 
[ft 4] 




[0 0 5 2] 

s F 6 , LiPFg, LiBF 4 , L i C 1 0 4 , L i B (Cg H g ) 4 , Li 
CH3SO3, LiCFg S Og , L iN (CF 3 S0 2 ) 2 , L i N <C 2 F 
5 S0 2 ) 2 , LiN (C 4 F g S0 2 ) ( C F 3 S O z ) , L i C ( C F 3 S 
0 2 ) 3 , LiAlCl 4 , LiSiF 6 , LiCl*^ttLiBr##tf6 
ft, rfte>©V%1*ft^ lffi££te2«a±&Ml=rbTMV^ : fe; J:V^ 
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[0 0 5 3] 

L i P Fg , L i B F 4 , L i C 1 0 4 , L i N (CF 3 S0 2 ) 2 
, L iN (C 2 F 5 S0 2 ) 2 £<kt>*L iC (CF 3 S0 2 ) 3 tt, *UWV%» 

[0 0 5 4] 

fj»SS©^tI (SI) tt»i^bT0. 4mol/l«±3. Omol 
-O^&ttS'Jf^Afi©MiliW^l-t0. 0 1 mo 1/1«±2 

[0 0 5 5] 

, #y ***y;i/B&, x^i/>-^*s;x>=fA, - hu;i/-y^^x>zfA, 

[0 0 5 6] 



miiE# 2003-3036599 



#2 002-201686 



[0 0 5 7] 
[0 0 5 8] 

ffi*j*SbTiEMr»M2 l bWU iE«2 1 ^itS. 

[0 0 5 9] 

«#2 2 aK:a#b*ffl&tt*Si*fe©t^ D UX^^ HlC J: U ffi^M 
[0 0 6 0] 

*v*T, IE®m«<*2 i a jciESU-F2 5fe**<ftifK:J:y«*J«»*i:ft 
, M2 l^g2 2tWU-f2 3«:^t*IBb. j£*y-F2 5®$fc 
lC**bT, ^0bfeiEffi2 lfeJ:aP^«2 2S:-^©«fi**l 2, 13Tf»» 
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[0 0 6 1] 
[0 0 6 2] 

^ • itKir«3!feii*w»©*«#*«**«^- y** *&ift* • *HB«r«fca 
**m©*iiK:y**A£M#tfffib»«>*. ^*&«FT-r«*-e^ 

«2 2ICtty*9AA«#«rffibiW&. ZWCfcU, Al^il 2 2b CD^M 
[0 0 6 3] 

nrtB & c irir a n fe u ^ ^ a >f * > b , « * a- b r ies-mi 

[0 0 6 4] 
[0 0 6 5] 
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[0 0 6 6] 

e> {c ^ n , £ cD«M#ffi & ft_t 2 & ^ £ # £ £ - 

[0 0 6 7] 

[*Sg^] 

[0 0 6 8] 

1 ~ 6 ) 

[0 0 6 9] 

£"f, MMV^Vl* (Li 2 CO3 ) tfin^JVb (C0CO3 ) L 
i 2 CO3 : C0CO3 =0. 5 : 1 (*E/l/*t) U !S«*K:feV% 

(LiCo0 2 ) &#fc„ r^V%T% £©y*tf A • 3,tf/l/h*"&BfcflSW9 l*t* 

n-;i/^i^^m^JEii l «MbTiE1i^JS2 1 b£7£fdcbM2 1 £f1=Sgb 
[0 0 7 0] 



2 2 
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fc. #c^t?, ^©^^M$r^M-efe^N-^^;i/-2-t: 0 n'; 
/i/»©*Miy - F2 6 sraty^rtfe. 

[0 0 7 1] 

3, IE«2 1, izr«l/-# 2 SCOMJCSKMLTroatiiftfetft^^RIHOia 
[0 0 7 2] 

#0«ift2O^||bfc©^ Sili*2 0& ^©»i«12, 13-e 

«ft$l 5t:iilT, f|§Iif^2 0 £-y^&o£Lfc#»!©**!lft 1 1 © 
fcflHciBtfftLfc. -£#>©*>, ««&fBl 1 ©WSPlc«ft??RS:*ffi^iC«t U&AL 
ft^Mlcii, ^ixf 1/ > 5 o M% ii^iy xf ;v 5 o M% i: b 

[0 0 7 3] 

-ecDBS, ^WJl~6T% 'Jf?i»*0iSfeJ:^*i^lC^l/fcJ:^ 
M-ft£i±fc 0 £©3fclSJfe«l &<fc3lCj*bfcU^?Atf* [1, 2-^>-fe? 
>^5f^h (2-) -0, 0' ] jtfl/- h &Mv>fc*>0)-e& *J, ^fi£M2~5& 
ft3lC^Lfcy^?Atf* [1, 2-^<>if>^^h (2-) -0, 0' ] # 
1/ — h £ft&tf> , ;^At&££M'£ L/T^VNfe=b(0T?&y, ^JS«6ttfl:4tC^L/ 
fe'JffAh'J^ [l, 2-*>i?:/S>:**9 h (2-) -o, 0' ] y*x?x. 

fc, 0. 5mol/U Lfc. 
[0 0 7 4] 
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[311] 







(mol/l) 


(mAh) 


100 iWfl'B 

(%) 


(%> 


LiieJS 






U.J 


lUOo 




86 2 


n 




LiPF 6 


0.4 
0.1 


1070 


87.8 


91.5 




HJS#|3 


LiBF 4 


0 4 
0.1 


1065 


86.4 


88.2 




H»J4 


{t:3(DLi^ 
LiN(CF 3 S0 2 ) 2 


0.4 
0.1 


1068 


87.5 


90.1 






'fb3<Z5Liffii 
LiC10 4 


0.4 
0.1 


1067 


86.5 


87.3 








0.5 


1065 


85.1 


85.4 


f - 




LiPF 6 


0.5 


1068 


75.5 


86.0 






LiPF 6 


0.4 
0.1 


905 


89.2 


85.0 






LiPF 6 


0.5 


907 


91.5 


86.1 





[0 0 7 5] 

T^frv V l 7^LtiIli4&iMi nc^b*^^i:icJ:U> MMMi 

~4 ICoV^Ml 4 mm, HS£ 6 5 mm(D R1§(M^«M^#feo 
[0 0 7 6] 
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6 

[0 0 7 7] 

(i o oiM *;uB®&*/*JlSg*) xiooW- ***** 6 

OOmA0£iW«^4. 2VIC*«*Tfffofe<0-fe, 4. 2 V(Z>£ 
«ffTf«l#lmAIClt«*W, MB. 4 0 0mA^Wtiti± 
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